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1.  Introduction 
The Secondary School Standard Curriculum (KSSM) was introduced in 2017 to replace the Integrated Secondary 
School Curriculum (KBSM). It is part of the government’s aspiration to produce a balanced human capital that can 
address future challenges (Curriculum Development Division, 2015). Among the subjects introduced in KSSM is the 
Design and Technology (RBT) subject. RBT is a new elective subject for lower secondary students which replaces the 
Integrated Living Skills (KHB) subject (Curriculum Development Division, 2015). In contrast to KHB, which focus on 
teaching students the basic knowledge and life skills for their daily life and future employment, RBT emphasises the 
design and production of technological products. The RBT subject is also aimed to produce students who can create and 
produce meaningful products (Curriculum Development Division, 2015). 
 Students’ achievement and performance in RBT can be assessed through the quality of their project work. In this 
regard, the level of students’ mastery can be assessed through their knowledge, skills, values, and creativity (Bidin & 
Mahamod, 2016). The implementation of RBT Form 3 project helps teachers to foresee students’ potential as it provides 
Abstract: Design and Technology (Reka Bentuk dan Teknologi) or known as RBT, is a new subject introduced as 
part of the Secondary School Standard Curriculum (KSSM) in 2017. The content of this new subject focuses on the 
daily application of technology, specifically through the implementation of RBT project work. There is a need to 
assess whether this subject has a positive impact on students’ achievement, especially in project work. This study 
aimed to examine the factors influencing the performance of lower secondary school students in Johor Bahru district 
in their RBT project work. A total of 374 form three students were selected as a sample using descriptive approach 
and utilising quantitative research design. A questionnaire was used as the research instrument. A pilot study was 
conducted, and the result was analysed using the Rasch Measurement Model to determine the validity and reliability 
of the instruments used. Furthermore, the study’s data were analysed using the SPSS 25.0 software. The study found 
that students’ interest (m), attitude (s), knowledge (p), and skills (k) in RBT is at a moderate level with the mean 
value for each variable for (m) = 2.61, (s) = 2.79, (p) = 2.75, and (k) = 2.73. The Pearson coefficient found a 
significant relationship between interest, attitude, knowledge skills, and students' academic achievement, where r = 
0.543 (p <0.05) for interest, r = 0.568 (p <0.05) for attitude, r = 0.526 (p <0.05) for knowledge, and r = 0.515 (p 
<0.05) for skills. The results of this study prove the need for a more interactive and effective teaching approach to 
increase students’ interests, attitudes, knowledge, and skills to improve their performance in RBT project work. 
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students with the opportunities to put forward their ideas and find solutions for the problems they faced in completing 
the project. Students are also able to use creativity to invent new products or modify existing products to suit their needs. 
This hands-on, product creation approach is in-line with the concept of 21st century learning (Zulkarnain, Saim & Abd 
Talib, 2012). According to Hassan (2015), this approach provides students with the autonomy to explore real-world 
challenges and problems. Students are required to translate ideas, build knowledge, and demonstrate self-efficacy. They 
also need to focus fully on the work so it could be completed within the given time. The implementation of project work 
also has a positive effect on students' academic achievement because students can learn and revise topics that they have 
learned throughout the implementation of this project work. Reports also showed that students have high acceptance of 
the project work implementation, as it is interesting and engaging for them (Yeop & Gapor, 2013). 
 The RBT subject in secondary schools have entered its third year of implementation since it was introduced in 2017. 
Form three students in 2019 were the first group of students to enrol on this subject for their Form Three Assessment 
(PT3). The RBT Project Work is mandatory for all form three students who enrol on this subject (Curriculum 
Development Division, 2019). Many things need to be improved in the implementation of RBT project work as it is a 
newly introduced subject and this was the first time the form three RBT project work was implemented. Preliminary 
studies were conducted by interviewing three RBT subject teachers from a secondary school in Johor Bahru district. The 
preliminary study found that teachers and students face several problems throughout the implementation of the form 3 
RBT project. 
 Based on the interviews with the teachers, it was found that some students were not interested and did not show a 
positive attitude during the implementation of the RBT project work. Students’ attitude could affect the implementation 
of the RBT project; these students did not put in efforts to ideas in implementing the project. In this case, the teachers 
tried to encourage the students to be involved in the implementation of the project work so that they can complete the 
project within the allocated time. Quek and Yeo (2006) stated that interest has a positive influence on students’ 
attainment, as it will drive students to implement a task diligently to achieve a satisfactory outcome. However, students 
with low interest in completing a task will show slow progress and have a less satisfactory result. Students with high 
interest towards the project will implement it eagerly and able to find their problems that need to be solved on their own, 
but those with low interest will rely on their teacher to propose ideas for their work. 
 Apart from students’ lack of interest and positive attitude on the RBT project work, the teachers interviewed also 
shared that the students showed little initiative to think independently and find their own ideas. In this case, the subject 
teacher has to help students to find ideas and find problems that need to be solved in the product. This problem escalates 
when the majority of students in the class rely on the teacher to find ideas about their project. The teacher, on the other 
hand, has to come up with various novel ideas because each student is required to produce different projects to comply 
with the condition that the project has never been on the market. The teachers interviewed also found that students still 
have low knowledge and weak understanding of the topics learned as the students face difficulties in recalling the topics 
learned. This is especially challenging as the RBT project work requires students to apply the technologies they have 
learned and the processes in the project implementation. Subsequently, the teacher has to take the time to re-explain and 
give students ideas on topics they can choose to create a project.  
 Teachers found that problems surfaced at the early stage of the project when students were unable to identify the 
problems that needed to be solved. This problem caused the implementation of project work to be somewhat disrupted. 
The students demonstrated weak problem-solving skills as they are reluctant to think for themselves and try to find a 
problem that needs to be solved in the project. RBT project work requires students to come up with new ideas and 
innovate. As the 21st century students should not be equated with students from the previous era, these students should 
have a progressive perspective. The production of products through the RBT work project can show the ability of students 
as future leaders. However, the lack of attitude, interest, knowledge, and skills among students hinders the achievement 
of a country’s educational aspiration to develop the students’ full potential.  
 Based on the discussion on the study’s problems, students were facing issues in completing their Form 3 RBT work 
project. Some students were not interested in completing the project, which forced the subject teacher to intervene and 
propose ideas so that the students could complete the project. Some students also did not take the project seriously and 
refused to cooperate in the implementation of RBT work projects. Teachers also found that the students have low level 
of knowledge and skills, as they were unable to complete the project successfully. There are lack of studies have been 
conducted in the context of RBT subject in Malaysia. Therefore, this study was conducted to determine: 
i. the level of interest, attitude, knowledge and skills among Form Three students in RBT project work 
ii. the correlation between interest, attitude, knowledge and skills towards students’ attainment in RBT project 
work 
Meanwhile, the research questions formulated for this study are as follows: 
i. What are the level of interest, attitude, knowledge and skills among Form Three students in RBT project 
work? 
ii. Is there any correlation between interest, attitude, knowledge and skills towards students’ attainment in 
RBT project work? 
 




This research study was carried out in secondary schools in Johor Bahru district of Johor state, Malaysia. A 
quantitative survey design using a set of questionnaire was utilised in this study to measure the desirable constructs. The 
survey was conducted after the Form 3 Assessment (PT3). Ethical procedures include informed consent, confidentiality 
and anonymity were followed accordingly while conducting this research. The study was conducted after the PT3 
examination, to avoid the interference with the teaching and learning process. 
2.1 Population and Sampling 
The population of this study is 9121 form three students in Johor Bahru. Specifically, the students are from 
government-type daily school who enrolled in the RBT subject and have completed their project work. A total of 370 
students were selected to be the respondents for this study (Krejcie and Morgan, 1970), selected based on simple random 
sampling technique.  
2.2 Instrument 
The questionnaire used in this study consists of two sections, namely Section A for demographic information and 
Section B for the scaling items that need respondents to assess it. Section A is needed to obtain background information 
of the respondents, including gender and race. The respondents’ result in their PT3 trial examination is used to indicate 
their attainment in RBT project work. Meanwhile, the questionnaire items in Section B consists of 46 items using a four-
point Likert scale adapted from previous studies. The items to measure Interest in the questionnaire were modified from 
the research questionnaire of Royo and Mahmood (2011). On the contrary, items to measure “Attitude” were modified 
from Basir, Hamza & Abdul Razak (2017) and Kassim, Damit & Taat (2017), while the items to measure “Knowledge 
and Skills” were modified from the Form 3 RBT project evaluation rubric issued by the Curriculum Development 
Division (2019). In the context of this study, the “Knowledge and Skills” are not measured using performance test and 
observation but was measured through the self-reflection perception. 
 The researcher conducted pre-tests among ten students who have the similar characteristics to the sample as part of 
face validation. The students were asked to read and evaluate the level of readability and comprehension of the questions 
in the questionnaire. A pilot study was conducted to ensure the accuracy of the questionnaire items based on the content, 
clarity, and reliability of each item. A pilot study helps to identify the optimum method in administering a study, select a 
sample, and estimate the appropriate time of completion before the actual study could be conducted (Mohd Najib, 1999; 
Mohd Najib, 2011).  
 The researcher conducted a pilot study on 40 students of form three enrolled in the RBT subjects and completed 
their RBT project work. The data from the pilot study were analysed using Statistical Package for Social Sciences (SPSS) 
Windows Version 25.0. The data were then tested using statistical tests including the Rasch Measurement Model 
conducted through the Winstep application. Table 1 shows the summary from reliability index on each construct based 
on the pilot study conducted. 
Table 1 - Reliability index on each construct measured using the instrument 
Aspect Interest Attitude Knowledge Skills 
Cronbach’s alpha reliability* 0.85 (High) 0.85 (High) 0.73 (High) 0.81 (High) 
Person reliability** 0.82 (Good) 0.82 (Good) 0.70 (Fair) 0.77 (Fair) 
Item reliability** 0.82 (Good) 0.83 (Good) 0.85 (Good) 0.77 (Fair) 
*indicator based on Gay, Mills and Airasian (2012)   **indicator based on Fisher (2007) 
2.3 Data Analysis 
To answer the first research question, the form three students’ level of interest, attitude, knowledge, and skills 
pertaining to RBT project work were interpreted based on the mean interpretation scale comprising of four scales. In this 
light, the researcher was guided by the mean score evaluation used by (Ghani Taib, 1996; Mohd Sahandri, et. al., 2013). 
On the contrary, The Pearson correlation was used to see the direction of the relationship and the strength of the 
relationship between interest, attitude, knowledge and skills towards students’ attainment in RBT project work. Table 2 
shows the mean score interpretation and Pearson correlation coefficient used in this study.  
 To verify whether parametric test could be conducted, normality test by using skewness analysis was performed, 
Table 3 shows that the values of skewness for all constructs are in the range from -.898 to -.578. The value was in the 
range +/-1 which verified the normality of the data (Hair, et. al., 2017). Therefore, parametric analysis could be performed 
to the data set. 
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Table 2 - Mean score interpretation and pearson correlation coefficient  
Mean Score Interpretation Pearson correlation (r) Significant 
  0.10-0.20 Very weak 
1.00 – 2.00 Low 0.21-0.40 Weak 
2.01 – 3.00 Moderate 0.41-0.70 Moderate 
3.01 – 4.00 High 0.71-0.90 Strong 
  0.91-1.0 Very strong 
 








The data from section A were analysed to determine the respondents’ background. Frequency values were used to 
obtain information. The students' academic achievement was measured based on their RBT marks and grade marks 
obtained in their Form 3 Assessment Trial Examination. The finding from demographic background shows a balance 
gender percentage among the respondents, with 50.3% respondents are male (N=188) and 49.7% are female (N=186), 
accumulating a total of 374 respondents. Meanwhile, majority of the races among the students are Malay with 52.9% 
(N=198), 36.9% are Chinese (N=138), 5.9% are Indian (N=22) while the remaining 4.3% are others (N=16). The 
percentage of respondents obtaining grade A in their PT3 trail examination is 0.5% (N=2), while 6.1% obtain grade B 
(N=23), 14.2% obtain grade C (N=53), 16.3% obtain grade D (N=61), 15.5% obtain grade E (N=58) and a large 47.3% 
obtain grade F (N=177).  
The first descriptive analysis from Section B is related to the respondents’ interest towards RBT project work. The 
highest mean was recorded by the item “I had fun completing my RBT project work with my friends” with mean 3.07, 
recorded at the moderate level of interest. Meanwhile, the lowest mean was recorded by the item “I’m interested in RBT 
project work because the source of references are easily available” with mean 2.40, classified as low level of interest.  
The second findings from Section B is related to the respondents’ attitude towards RBT project work. The highest mean 
was recorded by the item “I work hard to obtain outstanding result in RBT project work” with mean 3.02, recorded at the 
moderate level of attitude. Meanwhile, the lowest mean was recorded by the item “I studied the topic involved before 
completing the RBT project work” with mean 2.60, classified as moderate level of attitude. 
Next, the descriptive analysis from section B is related to respondents’ knowledge toward RBT project work. The 
item “I can make a list of materials and equipment to be used in RBT project work” recorded the highest mean of 2.88, 
corresponds to a moderate level of knowledge. On the contrary, the item “I know the technology application needed to 
be used in solving problem related to RBT project work” recorded the lowest mean of 2.68, still classified as moderate 
level of knowledge. The final descriptive analysis from Section B is related to respondents’ skills towards RBT project 
work. The highest recorded mean is from the item “I can make improvements to the product in my RBT project work 
based on the suggestions given” with mean score of 2.85 at moderate level of skills. Meanwhile, the item “I can solve 
problem arises during the completion of my RBT project work” recorded the lowest mean of 2.61, indicating a moderate 
level of skills.  
Table 4 indicates that all four construct are at moderate level. The level of interest towards RBT project work among 
Form Three secondary school students in Johor Bahru is at a moderate level with the mean of 2.61. Similarly, the attitude 
of form three secondary school students in Johor Bahru towards RBT project work is at a moderate level with the mean 
of 2.79 and their level of knowledge of RBT project work is at a moderate level with the mean of 2.75. Lastly, the level 
of skills in RBT project work among Form Three secondary school students in Johor Bahru is at a moderate level with 
the mean of 2.74. 
Meanwhile Table 5 shows the results of the null hypothesis. There were four null hypotheses tested using the Pearson 
Correlation. All hypotheses were measured at the significance level of p<.01. The results of the analysis found that all 
null hypotheses are rejected because there is a significant relationship between items on interest, attitude, knowledge, 
and skills with students’ attainment in RBT project work. The results show that there is a significant positive relationship 
between students’ interest and academic achievement (p<.01). The results obtained show a moderate correlation between 
both variables with r(368) = .543, p = .01. The result also indicates there is a significant positive relationship between 
attitude and students' academic achievement (p<.01), indicating a moderate correlation between both variables with r 
(368) = .568, p = .01. Furthermore, there is a significant, positive relationship between knowledge and academic 
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achievement (p<.01) with a moderate correlation between both variables with r(368) = .526, p = .01, and significant 
positive relationship between skills and academic achievement (p<.01) with weak correlation between both variables 
with r (368) = .515, p = .01. 
Table 4 - Descriptive analysis for all four constructs measured 
Research Question Average 
mean 





What is the level of interest towards RBT project 
work among form three students in Johor Bahru? 
2.61 (0.576) Moderate  17 2.40 – 3.07 
What is the level of attitude towards RBT project 
work among form three students in Johor Bahru? 
2.79 (0.600) Moderate  16 2.60 – 3.02 
What is the level of knowledge of RBT project 
work among form three students in Johor Bahru? 
2.75 (0.594) Moderate  7 2.88 – 2.68 
What is the level of RBT project work skills 
among form 3 students in Johor Bahru? 
2.74 (0.596) Moderate  6 2.85 – 2.61 
Table 5 - The result of null hypothesis 
No Hypothesis  r p Result  
Hol 1 There is no significant relationship between the 
interest of form three students in Johor Bahru 
towards RBT project work and their academic 
achievement 
0.543** p=.00<.01 Rejected  
Hol 2 There is no significant relationship between the 
attitude of form three students in Johor Bahru 
towards RBT project work and their academic 
achievement 
0.568** p=.00<.01 Rejected  
Hol 3 There is no significant relationship between the 
RBT project work knowledge of form three 
students in Johor Bahru and their academic 
achievement 
0.526** p=.00<.01 Rejected  
Hol 4 There is no significant relationship between 
RBT project work skills of form three students 
in Johor Bahru and their academic achievement 
0.515** p=.00<.01 Rejected  
4. Discussion  
The study’s finding shows that the form three students in Johor Bahru secondary schools have moderate interest 
towards the RBT project work. The highest mean score proved the positive role of peer motivation for them to complete 
their project work. Veronneau and Dishion (2011) study stated that peer interaction has a significant effect on a student's 
academic achievement and their peers' academic achievement. This is also supported by Nursuhaili (2010) that peer 
interaction have strong influence on an individual which could drive them in completing their task. In others hand, the 
moderate level of interest among students due to the opportunity given to them to throw out their creative idea on the 
project work. Nasyimah (2016) stated that students are more interested in class if they are given the opportunity to solve 
a problem given critically and innovatively. Furthermore, Yaapar, Sipon and Mohd Daud (2013) found that students are 
interested in a learning when they find that the lesson is engaging. Students will also be interested in a subject when they 
feel the topic is meaningful and important to them. It was also found that students have higher interests towards subjects 
that offer hands-on experience, skills and use of real equipment as it creates a meaningful and engaging experience. This 
shows that interest plays an important role in the learning process. Zakaria and Rahman (2019) also found that students 
have high interest in the Business subject as it involves project-based learning. This allows students to discover their 
talents and create something new. Another study done by Ismail and Mahamod (2016) found that students enjoy learning 
something that requires them to think critically to solve a problem.  
Yaapar, Sipon and Mohd Daud (2013) found that students have high interest towards technical and vocational 
education. Female students have high perception of technical and vocational subjects because these subjects allow them 
to highlight their creativity. Royo and Mahmood (2011) involved students taking the design subject and found that 
students are interested in learning the subject because they like to give creative ideas while learning the subject. The 
results of the study found that the level of students’ knowledge of RBT project work is at a moderate level. As stated in 
the KSSM RBT Form 3 Project Work Guideline, students need to list the materials and equipment to produce a product. 
This step is important to ensure that the students do not face further problems while implementing the project.  
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This study also found that students have a moderate RBT skill, in line with the findings of Muda and Mohamad 
(2013) study which involved 120 students from Community Colleges. The study also found that students' skills is at a 
moderate level. The item on skills with the highest score is “I can make improvements to the product in my RBT project 
work based on the suggestions given”. In this light, after the product has been evaluated, suggestions for improvement 
will be put forward to the students so that the product will be functional and useful. These findings show that students 
have made improvements to the product based on the suggestions for improvement. According to Dazali and Awang 
(2014), good communication skill includes the ability to produce effective write-ups that could be easily understood by 
others. A study by Azli and Jambari (2017) also proved that communication skills is essential, especially for engineering 
students in university level to convey the idea of their project properly. Writing a project report is the last stage in the 
project work and the teacher will guide the students to document their project effectively to obtain a good mark. The 
results of this study show that students are able to produce the report. Students’ mastery of communication skills (soft 
skills) and technical skills is essential for healthy competition among them (Rosly et al., 2020). This is because 21st 
century learning requires students to be actively involved and share their opinions and convey the information they 
acquired from the lessons.  
The descriptive findings clearly show that the level of interest, attitude, knowledge and skills among form three 
students need to be considered when preparing teaching material. Different individual have different learning style, and 
there is no one method that could fit all. Diversified teaching approach and teaching material could boost their interest in 
RBT project work, and embedding peer learning could boost their attitude in performing better in RBT project work. 
Giving them the opportunity to explore and design their own creative idea could also improve their knowledge and skills 
in performing RBT project work. 
The null hypothesis was rejected because the findings showed that there is a significant relationship between 
students’ interest towards RBT project work and their academic achievement. Royo & Mahmood (2011) also found the 
positive relationship between students’ interest in the Fundamental of Business subject and their academic achievement. 
Abu and Eu (2017) study involved form four students taking the additional mathematics subject and showed that interest 
has a significant relationship with student achievement. Meanwhile, there is a positive relationship between students’ 
attitude towards RBT project work and their academic achievement. Based on this result, the null Hypothesis is rejected. 
Similarly, a study by Abu & Eu (2017) which involved form four students taking the additional mathematics subject 
showed that attitude has a significant relationship with student achievement. Similarly, Basir, Hamza & Abdul Razak 
(2017) study on 200 polytechnic students found that students’ attitude towards project work is high. The study found that 
environmental and peer factors are most significant on students’ achievement.  
The findings of the study indicate a significant, moderately strong relationship between students’ knowledge and 
their attainment in RBT project work. The null hypothesis is rejected because the findings show that there is a significant 
relationship between students’ knowledge in implementing their RBT project work and their academic achievement. 
Ahmad (2013) conducted a study on fourth year university students taking the machine mechanics subject found a 
significant relationship between knowledge and students’ academic achievement. The study contradicts with the finding 
of Yeop and Gapor (2013) who reported that there is no difference between the knowledge of students conducting project-
based activities.  
The final null hypothesis is rejected because the findings show that there is a significant relationship between 
students’ skills in implementing their RBT project work and their academic achievement. The results of this study are in 
line with the results of the study of Zakaria and Rahman (2019) who found that the level of student skills helps improve 
student achievement. This finding is also in line with a study by Shah et al. (2017) which found a significant relationship 
between skills and academic achievement among students in teacher training institutes. 
Implementation of RBT Project Work is a student-centred teaching and learning approach. To complete their RBT 
project work, students are not only required to create meaningful projects but students need to go through steps and 
procedures that allow them to translate knowledge and apply skills while developing other skills. The implementation of 
this RBT project work will be more meaningful if students have a high level of interest and attitude towards the project. 
The positive attitude demonstrated by the students in carrying out their RBT project work should be nurtured from the 
very beginning and it will be ingrained in them. The students’ level of knowledge is reflected through their ability to 
remember and apply the knowledge learned. Hence, students with limited knowledge should be supported to improve 
their knowledge. Skills also play an important role in carrying out the project work successfully. The application of 
technical and generic skills will be evaluated as part of the RBT project work. Hence, students’ skills need to be nurtured 
from the beginning so they can become capable individuals in the future. These four aspects attribute to the learning 
outcomes required by the students to fulfil the country's aspiration to produce high quality human capital. 
5. Conclusion 
Based on the results on the level of interest, attitude, knowledge and skills pertaining to RBT project work among 
form three students in Johor Bahru secondary schools and the relationship between these four aspects with academic 
achievement, there are several suggestions proposed to reduce problems faced and further improve students’ ability in 
carrying out RBT project work. The Ministry of Education Malaysia, especially the Technical and Vocational Education 
Division can organise courses on RBT project work for RBT teachers and students to increase students' interests, attitudes, 
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knowledge and skills. Apart from that, the MOE can also provide sufficient resources and budget allocation to schools, 
specifically to cater for the students’ needs. 
Schools play crucial role in implementing programs and activities that could improve students’ interest toward 
learning. A school can organise motivational talks or study tours to technology-based companies, factories, or plants to 
expose them to the real work application of technology. The school’s administrators and the RBT panel need to discuss 
the equipment and materials students need to complete the project. A school should have the adequate and the latest 
equipment to keep up with the advancement of technology. RBT workshops should also be well organised, maintained 
and decorated. Therefore, teachers need to prepare themselves with the knowledge and skills related to RBT project work. 
Teachers should master the subject’s contents and attend courses and training to refresh their knowledge. Teachers should 
also have good pedagogical knowledge so that they can use the most effective teaching method. They also need to plan 
their lessons carefully and creatively to arouse interest among students, for example, by applying the Conceive-Design-
Implement-Operate (CDIO) framework (Jambari et al., 2018). Teachers should also always be sensitive to the latest 
developments and act as mentors and motivators to encourage the students. 
Students also need to cultivate high interest towards RBT project work. This is because a high interest in project 
could guarantee an excellent project outcome. Students can also cultivate a positive interest and attitude towards RBT 
project work by constantly reading and watching technology-based materials and references, which later on will 
contribute to multiple intelligence build up in their personality to excel well in higher education (Wan Nazri et al., 2019). 
They can also participate in various creative and innovative activities and keep updated with the latest development in 
technology. At the same time, students need to prepare themselves adequately before carrying out RBT project work. 
They need to first review the topics they have learned, make observations, surveys and identify real problems in their 
daily life before choosing the topic for the project work. In addition, students should also strengthen their knowledge and 
skills on all aspects related to RBT project work. Again the backdrop, this study hopefully can be as a guideline to relevant 
parties especially in the context of RBT project work.  
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